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IN THE CLAIMS^ 




36. (currently amended) A device manuf actured In accordfince with the method_pf 
Claim 84. ri fWlsajd device having a plurality of well structunns for the parallel 
processing of a plurality of independently controlled molecular reactions and at least 
one of: a heating element, cooling element and temperature monitoring element 
associated with eacti well structure, [ihe-improvemoHt] said device furth er 
comprising: 

(a) a substantially monolithic device stmcture wherein said plurality of well 
structures ar^ defined within material comprising a plurality of green- ^ 
sheet layers, said green-slieet layers comprising particlee selected 
from the group consisting of ceramic particles, glass particles and 
glass-ceramic particles; and 

(b) said substantially monolithic structure further comprising thermal 
insulating material separating said well structures. 



37. (previously added) The apparatus of claim 36. wherein said molecular 
reaction comprises a polymerase chain reaction. 

38. (previously added) The apparatus of claim 36, wherein said thennal 
conducting layer of the well structures comprises a resistive heater. 

39. (previously added) The apparatus of claim 38, wherein said well structures 
comprise a thermally conductive material and are separated by thermal insulating 
material. 

40. (previously added) The apparatus of claim 39. wherein said thermal 
Insulating material comprises at least one of glass, silicon, ceramic and polymeric 
material. 
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41. (previously added) The apparatus of claim 38. wherein said thermal 
coriducting material comprises at least one material selected from the group 
consisting of substantially undoped silicon, substantially modified polymeric material, 
silver, silver palladium, copper, nickel-molybdenum, platinum and gold; and said 
themial insulating material comprises at least one material selected from the group 
consisting of glass, silicon, ceramic, polymeric material or air contained in an air 
channel positioned substantially proximal to said well structure. 

42. (previously added) The apparatus of claim 36. wherein said well structures 
are coated with a compound that effectively enhances blocompaiiUilily between the 
components of the molecular reaction and at least one of said thermal Insulating and 
conducting material comprising the well structures. 

43. (previously added) The apparatus of claim 42, wherein said coating 
compound comprises parylene. 

44. (previously added) The apparatus of claim 36, wherein said Integrated 
healing system comprises a thin film resistive heater. 

45. (previously added) The apparatus of claim 36, wherein said integrated 
heating system comprises a metal wire resistive heater. 

46. (previously added) The apparatus of claim 45. wherein said metal wire 
resistive heater is substantially Integrated into the thermal insulating material 
comprising the supporting substrate. 

47. (previously added) The apparatus oT claim 36, wherein said integrated 
heating system utilizes column-and-row electrical addressing. 

48. (previously added) The apparatus of claim 36. wherein said integrated 
heating system utilizes substantially individual electrical addressing. 

49. (previously added) The apparatus of claim 36, wherein said means for 
cooling each well structure comprises a passive cooling system. 
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50. (previously add d) The apparatus of daim 36, wherein said m ans for 
cooling each well structure comprises an active cooling oystem, 

51. (previously added) The apparatus of claim 50, wherein said active cooling 
system comprises an integrated cooling system. 

62. (previously added) The apparatus of claim 51, wherein said Integrated 
cooling system comprises at least one of a metal plate, an array of metal discs and a 
thermo-electric cooler, wherein said integrated cooling system is suitably adapted for 
thermal contact with each of said well stnjctures. 

53. (previously added) The apparatus of claim 36, wherein said means for 
monitoring said temperature of said molecular reactions in each well stmcture 
comprises at least one of an integrated optical and electrochemical sensor system. 

54. (previously added) The apparatus of claim 36, further comprising sealed well 
structures. 

55. (previously added) The apparatus of claim 54, wherein said well structures 
are sealed using a layer of mineral oil. 

56. (previously added) The apparatus of claim 54, wherein said well structures- 
are sealed using a cover. 

57. (previously added) The apparatus of claim 56, wherein said cover hjrther 
comprises means for heating said well structures. 

58. (previously added) The apparatus of claim 56. wherein said means for 
heating said well structures comprises an integrated heating system. 

59. (previously added) The apparatus of claim 36. wherein said thermal 
insulating material comprises a polymeric material and said means for monitoring 
the temperature of contents contained in each well structure comprises an integrated 
resistive thermal detector which is suitably adapted for molding into said polymeric 
mat rial. 
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60. (previously added) The apparatus of daim 36, wherein said thermal 
insulating material comprises polymeric material and said means for monitoring the 
temperature of the contents of each well structure comprises a thermocouple which 
is suitably adapted for molding into said polymeric material. 

61 . (previously added) The apparatus of claim 36, wherein each of said heaters 
comprise coils fomiing loops around each of said well structures along a length of 
said well structures. 

62. (previously added) The apparatus of claim 36. further comprising electrical 
connections to said well structures distributed three-dimensionally within said 
substantially monolithic structure. 

63. (previously added) The apparatus of claim 36, further comprising conductive 
pathways extending along and into the device, wherein said pathways are suitably 
adapted to make electrical connection to at least one of said heaters, coolers and 
temperature monitors. 



64. -• 83. (withdrawn) 
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84. (New) A method for making the device of claim 36, said method comprising 
the steps ot: 

(a) providing a plurality of green-sheet layers, said green-sheet layers 
including particles selected from the group consisting of ceramic 
particles, glass particles and glass-teramic particles; 

(b) sintering said green-sheet layers to produces a substantially monolithic 
device stnjctur©; said monolithic structure comprising a plurality of 
separated well structur«R separated by thermal insulating material; 

(c) providing a heating element associated with each well structure; 

(d) providing a cooling element associated with each well structure; and 

(e) providing a temperature monitoring element associated with each well 
structure. 

85. (New) The method of claim 84, wherein said thermal conducting layer of the 
well structures comprises a resistive heater. 

86. (New) The method of claim 85, wherein said well structures comprise a 
thermally conductive material and are separated by thermal Insulating material. 

87. (New) The method of claim 86, wherein said thomnal insulating material 
oomprieoo at least one of glass, silicon, ceramic and polymeric material. 

88. (New) The method of claim 85, wherein said themial conducting material 
comprises at least one material selected from the group consisting of substantially 
undoped silicon, substantially modified polymeric material, silver, silver palladium, 
copper, nickel-molybdenum, platinum and gold; and said thermal insulating matsrial 
comprises at least one material selected from the group consisting of glass, silicon, 
ceramic, polymeric material or air contained in an air channel positioned 
sutKjtantially proximal to said w II tructurc. 
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89. (New) The method of claim 84, further comprising the step of coating said 
well structures with a compound lliat effectively enhances biocompatibility between 
the components of the molecular reaction and at least one of said thermal Insulating 
and conducting material comprising the well stmctures. 

90. (New) The method of damn 89, wherein said coating compound comprises 
parylene. 

91. (New) The method of claim 84, wherein said Integrated tieating system 
comprises a thin film resistive heater. 

92. (New) The method of claim 84, wherein said integrated heating system 
comprises a metal wire resistive heater, 

93. (New) The method of claim 92, further comprising the step of substantially 
integrating said metal wire resistive heater into the thermal Insulating material 
comprising the supporting substrate. 

94. (New) The method of claim 84, further uomprlsing the step of sealing said 
well stnjctures. 

95. (New) The method of claim 94, wherein said well stmctures are sealed using 
a layer of mineral oil. 

96. (New) The method of claim 94, wherein said well structures are sealed using 
a cover. 

97. (New) The method of claim 96, wherein said cover further comprises means 
for heating said well structures. 

98. (New) Tlie method of claim 96. wherein said means for heating said well 
Structures comprises an integrated heating system. 

99. (New) The method of claim 84, wherein said thermal insulating material 
comprises a polymeric material and said step of monitoring th temperature of 
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contents contained in each well structure comprises an integrated resistiv tli mial 
detector which is suitably adapted for molding Into said polymeric material. 

10D. (New) The method of claim 84. wherein said themrial insuiatiny material 
comprises polymeric material and said step of monitoring the temperature of the 
contents of each well stmcture comprises a themnocouple which is suitably adapted 
for molding into said polymeric material. 

101. (New) The method of claim 84, wherein each of said heaters comprise colls 
fonning loops around each of said well structure.-? along a length of said well 
structures. 

102. (New) The method of claim 84, further comprising the step of fomning 
electrical coRneetions to said well structures distributed three-dimensionally within 
said substarsitially monolithic atmoturc. 

103. (New) The meUiod of claim 84, further comprising the step of fomning 
conductive pathways extending along and Into the device, wherein said pathways 
are suitably adapted to make electrical connection to at least one of said heaters, 
coolers and temperature monitors. 



* The precedins claims and the formattfns of this Response & Amendment have been presented in 
accordance with the proposed revisions to 37 CFR S 1. 121. which the office plans to adopt bifJuty 
2003, 
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